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A B S T R A C T
Information about the regional distribution of health-related physical fitness status is necessary in order to tailor
public health interventions, and due to a number of behavioral health risks caused by the increasing sedentary lifestyle.
This study aimed to find differences between Croatian children’s health-related physical fitness profiles in urban and
rural areas. The sample for this study consisted of 2431 fifth-grade students (1248 boys and 1183 girls) from urban und
rural areas of Croatia. The mean age of participants was 11.3±6.1 years. The differences between the health-related
physical fitness of school children from urban and rural areas was computed using series of univariant analysis of vari-
ance and canonical discriminant analysis. The reliability of the tests was determined by Cronbach’s alpha coefficients.
Urban boys and girls significantly differ in body height from rural boys and girls. Body mass index and body fat percent-
age are slightly higher in the urban boys and girls but they do not differ significantly. Urban children perform signifi-
cantly better in the 20 m dash, standing long jump and timed sit-ups. Urban and rural boys and girls do not differ sig-
nificantly in the flexibility. This study determined if selected levels of urbanization affected the physical fitness status of
children in Croatia. The results suggest that the differences in children’s health-related physical fitness profiles are due
to the level of urbanization.
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Introduction
Physical inactivity is a serious, growing health prob-
lem. A lot of research1 has been carried out in an effort to
emphasize the importance of physical fitness, physical
activity and health indices. Nevertheless, there is an in-
creasing prevalence of sedentary lifestyle in spite of the
known benefits of physical activity for the health status.
A lifestyle of regular physical activity presumably con-
tributes to a more efficient functioning of various sys-
tems, weight maintenance, reduced risk of mortality2
and overall improvement of quality of life3. An environ-
ment that limits physical activity has been implicated as
a major contributing factor in the obesity epidemic1,4–6.
The modern attitude in public health considers physical
activity and physical fitness as factors that influence on
one’s health during childhood and adolescence. This con-
tinues into and throughout adulthood affecting the well-
-being of the individuals and populations7.
Bouchard and Shepard3 proposed a conceptual ap-
proach to the complex relationship between physical ac-
tivity, fitness and health. Their health-related fitness refers
to the state of physical and physiological characteristics
that define the risk levels for the premature development
of diseases presenting a relationship with a sedentary
mode of life. The current emphasis in physical fitness has
shifted from performance-related to health-related indi-
cators. Health-related physical fitness has been viewed
as a narrower concept focusing on the aspects of fitness
that are related to day-to-day functioning and health
maintenance8. The concept of health-related fitness is
operationalized as a composite of cardiorespiratory en-
durance, musculoskeletal function of the lower trunk
(abdominal muscular strenght and endurance and lower-
-back/upper thigh flexibility) and body composition, spe-
cifically adiposity9. Also, besides this muscular, motor
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and cardiorespitatory component, the health-related fit-
ness includes a morphological (body mass for height,
body composition, subcutaneous fat distribution, abdom-
inal visceral fat, and bone density) and metabolic (glu-
cose tolerance, insulin sensitivity, lipid and lipoprotein
metabolism, substrate oxidation characteristics) compo-
nent3. Although BMI and body fat percentage are not
measures of physical fitness per se, they significantly af-
fect the physical fitness of children10 and constitute a
component of physical fitness, which is why they are in-
cluded in this study as health-related physical fitness
variables.
Many factors are associated with adopting and main-
taining a physically active lifestyle, such as socioeco-
nomic status, cultural influences, environmental factors
and health status11,12. Information about the regional
distribution of health physical fitness status is necessary
in order to tailor public health interventions, because a
number of behavioral health risks are established in late
childhood and early adolesence, including sedentary be-
havior and lack of strenuous exercise13,14. This study
aims to find differences between children’s health physi-
cal fitness profiles in urban and rural areas, if there are any.
Methods
Participants
The sample for this study consisted of 2431 fifth-
-grade pupils (boys=1248, girls=1183) from urban and
rural areas of Croatia. 43 schools from rural and 30
schools from urban area participated in the present stu-
dy. The schools were selected from various geographical
areas and depending on their level of urbanization. The
data were collected in period from February until the end
of April of year 2009. The mean age of participants was
11.3±6.1 years. Prior to the participation in the study, a
written informed consent was obtained from every par-
ticipant’s parent and a permission to conduct the study
from the school principals. This paper states the results
of a larger study with the aim of validating tests and
measurements for assesing kinanthropometric charac-
teristics of school children in Croatia.
Procedures
Anthropometric measurements
Standing height was measured to the nearest 0.5 cm
with the Martin-type anthropometer for the standing
posture, with shoes removed, feet together, and head in
the Frankfort horizontal plane. Body fat percentage
(Body fat %) and body mass index (BMI) were used as in-
dicators of children’s body composition. Weight and body
fat percentage were measured to the nearest 0.1 kg by
applying a bio-impedance analysis test and using porta-
ble digital scales (Omron BF500 Body composition moni-
tor). The measurements were made while the children
were wearing light clothes and no shoes. BMI was calcu-
lated as weight in kilograms divided by the square of
height in meters (BMI=kg/m2).
Physical fitness tests
The AAHPERD9 test battery designed for the assess-
ment of health-related physical fitness in children was
used as a guidance in determining our test battery with
slight modifications in consolidation with the Eurofit
test battery14,15. Five components of physical fitness were
tested (four motor and one cardiovascular health-related
fitness test). These included: movement speed – 20-me-
ter dash; explosive power – standing long jump; lower
back/upper thigh flexibility – sit and reach; abdominal
strength and endurance – dynamic sit-ups (number com-
pleted in 60 seconds); and cardiorespiratory endurance –
distance run.
The 20-meter dash was performed from the standing
start position. The test measured the time elapsed to the
nearest 0.1 second from the starting signal to crossing
the finish line. Three trials were administrated alternat-
ing with the resting pause. The mean value was calcu-
lated and included in the analysis. This test measured
the explosive power of the lower extremities, which indi-
cates the ability of maximum movement speed.
The standing long jump (SLJ), as a measurement of
explosive power, was measured to the nearest cm as the
distance from the standing start to the point of landing
heels. A preparatory crouch before take-off was permit-
ted. Three trials were administered and the mean value
was included in the analysis.
The sit and reach (SAR) measured the distance of the
performed stretch to the nearest cm. Before the test, the
shoes were removed and the subjects were instructed to
slowly reach forward with their knees fully extended as
far as possible with palms facing downward. This test
measures flexibility in the lower back and upper thighs.
Three trials were administrated and the mean value was
taken in the analysis.
For the sit-ups the maximum number of sit-ups achie-
ved in 60 seconds was recorded. The subjects were in-
structed to keep their arms across the chest while curling
up to a sitting position until their elbows touched their
thighs. This test measures abdominal strength and en-
durance. One trial was given.
A distance run (800 meters for the boys and 600 me-
ters for the girls) as the time elapsed to the nearest sec-
ond from the starting signal to crossing the finish line.
This test is for the asessesment of the cardiorespiratory
endurance. The time necessary to cover the proposed dis-
tance was recorded in minutes and seconds. One trial
was administrated.
Statistical Analysis
A data analysis was conducted using the Statistical
Package for Social Sciences (v18.0, SPSS Inc., Chicago,
IL). The descriptive statistics were computed for all the
experimental data and separately for the rural and urban
subgroups and gender, for all the morphological and mo-
tor variables (mean, standard deviation, range, skewness
and kurtosis). In addition, the Kolmogorov-Smirnov test
was used for testing the normality of distribution before
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further analysis. Cronbach’s alpha reliability coefficients
(á) were used to determine the between-subjects reliabil-
ity of the tests. The differences between the children’s
physical fitness profiles from urban and rural areas, as
well as the gender differences, were determined using
the univariate analyses of variance and canonical discri-
minant analysis. The statistical significance was esti-
mated at the level of p<0.05.
The reliability coefficients indicated an acceptable in-
ternal consistency for the tests: Height (á=0.99), Body
mass (á=0.99), BMI (á=0.98), body fat % (á=0.98), Dash
(á=0.95), SLJ (á=0.96), SAR (á=0.99).
Results
In Table 1 the descriptive statistics for urban and ru-
ral children is presented; arithmetic means (X), standard
deviations (SD), range, the minimum (MIN) and the
maximum (MAX) score, as well as the asymmetry (skew-
ness) and the curvature (kurtosis) of the distribution of
the results.
The results of the 20 m dash show small differences be-
tween urban and rural children. The contrasts in the results
are more apparent in the standing long jump and timed
sit-ups where urban children of both sexes performed better.
The data from the sit and reach test show greater flexibility
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TABLE 1
DESCRIPTIVE STATISTICS FOR BODY SIZE AND PHYSICAL FITNESS OF URBAN AND RURAL CHILDREN
Variable
Urban Rural
X±SD Min Max Range X±SD Min Max Range
Height (cm) 151.71±7.83 127.00 176.33 49.33 150.16±7.47 128.00 173.50 45.50
Body mass (kg) 45.26±10.91 24.10 95.83 71.73 44.34±11.13 26.73 91.03 64.30
BMI (kg/m2) 20.36±3.61 7.00 33.40 26.40 20.13±3.88 11.00 33.70 22.70
Body fat (%) 20.62±9.53 4.00 50.57 46.57 20.00±9.74 5.00 52.00 47.00
Dash (sec) 4.10±0.43 2.93 5.95 3.02 4.20±0.47 3.12 6.19 3.07
SLJ (cm) 157.43±22.03 83.33 232.33 149.00 151.82±20.84 77.33 218.67 141.33
SAR (cm) 41.49±7.64 16.33 70.33 54.00 41.53±8.04 19.00 68.33 49.33
Sit-up (n/60sec) 37.30±9.40 5.50 71.00 65.50 35.54±8.52 11.00 72.00 61.00
800 m (sec) 255.32±3.95 144.00 544.00 400.00 267.38±3.92 159.00 555.00 396.00
600 m (sec) 208.24±51.32 114.00 437.00 323.00 218.47±64.88 117.00 434.00 317.00
BMI – Body mass index, Dash – 20-meter dash, SLJ – standing long jump, SAR – sit and reach, Sit-up – number of sit-ups completed in
60 seconds, 800 m – distance run, 600 m – distance run
TABLE 2
MEANS AND STANDARD DEVIATIONS FOR BODY SIZE AND PHYSICAL FITNESS OF URBAN AND RURAL CHILDREN WITHIN THE GENDER
Variable
Males Females
Urban Rural Urban Rural
X±SD X±SD X±SD X±SD
Height (cm) 150.93±7.51 152.46±8.06 149.14±7.22 151.29±7.59
Body mass (kg) 44.78±10.75 45.73±11.04 43.72±10.56 44.98±11.66
BMI (kg/m2) 21.21±3.43 19.81±3.61 20.82±3.57 19.65±4.02
Body fat (%) 16.68±8.29 23.18±9.4 15.77±7.81 23.01±9.88
Dash (sec) 4.03±0.39 4.17±0.45 4.07±0.40 4.33±0.50
SLJ (cm) 161.84±21.33 153.38±21.91 155.99±19.40 147.52±21.42
SAR (cm) 39.81±6.99 43.04±7.89 40.02±7.74 43.09±8.06
Sit-up (n/60sec) 38.82±9.57 35.91±9.02 37.69±8.63 33.36±7.83
800 m (sec) 248.41±51.02 265.61±69.25 – –
600 m (sec) – – 207.69±46.93 220.31±69.51
BMI – Body mass index, Dash – 20-meter dash, SLJ – standing long jump, SAR – sit and reach, Sit-up – number of sit-ups completed in
60 seconds, 800 m – distance run, 600 m – distance run
in the lower back and upper thigh for the urban boys and
girls. The rural boys and girls showed better results in the
distance run. Table 2 presents the mean values and stan-
dard deviations within the gender category.
The results of the univariate analysis of variance
(ANOVA) of the anthropometric and health-related phys-
ical fitness variables of urban and rural children are
summarized in Table 3. Urban boys and girls signifi-
cantly differ in body height. BMI and body fat percentage
are slightly higher in the urban boys and girls but they
do not differ significantly. The urban children performed
significantly better in the 20 m dash, standing long jump
and timed sit-ups. The urban and rural boys and girls do
not differ significantly in the flexibility.
A canonical discriminant analysis determined one ca-
nonical discriminant function between the urban and ru-
ral children (÷2=59.996, df=8, p<0.00). The variables
that influenced the differences on this discriminant func-
tion are Height (0.70), SLJ (0.63), Sit upps (0.37), Body
mass (0.35), Dash (–0.35), SAR (0.32), body fat percent-
age (0.16), BMI (0.08).
Discussion
The data from Europe consistently indicate that chil-
dren in urban areas have greater size and mature earlier
than their peers in rural areas, and in many countries
the urban–rural differences persist in adults17. The size
advantage is attributed to the beneficial changes in pub-
lic health and nutrition and, in general, to the living con-
ditions associated with urbanization18. Hence, the size
advantage commonly observed in urban children might
also be reflected in the better levels of physical fitness.
It would be interesting to compare the obtained re-
sults with the available information from other parts of
the world. However, this should be carried out with con-
siderable caution as the information may differ due to
the differences in the test design, environmental condi-
tions and motivation. Plus, this may also be caused by
the differences in the samples’ body size, secular trends,
maturity, general health and socioeconomic status8.
The evidence from Oxaca, Mexico study suggests that
urban children performed better in the explosive power
(standing long jump) and abdominal strength and endur-
ance (timed sit-ups). The younger rural children and
older urban girls performed better in the endurance task
(distance run- 8 minutes grades 1–3, 12 minutes grades
4–6), whereas older rural and urban boys did not differ18.
In contrast, a Turkish study reports, among other
things, that no significant differences were found in the
cardiopulmonary and motor fitness between the urban
and rural group, but the flexibility (SAR and side bend-
ing) and muscle endurance (dynamic sit-ups) were signif-
icantly higher in the rural group19.
This study has several limitations. An individual’s
level of health-related fitness is a consequence of the nat-
ural process of growth and maturation, in addition to
her/his lifetime exposure to physical activity and current
physical activity. The general pattern of results from the
correlational studies of physical activity and health-re-
lated physical fitness, using a variety of indicators within
each domain, indicates a significant but weak to moder-
ate relationship20. This suggests that factors other than
physical activity exert a significant influence on the
health-related physical fitness of children and youth.
These factors are probably rooted in the biological and
behavioral domains of changes associated with normal
growth, maturation, and development from childhood
through adolescence.
Conclusion
This study determined if the selected levels of urban-
ization characterized by geographic differences affect the
physical fitness status of children in Croatia. The results
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TABLE 3
RESULTS OF THE ANALYSES OF VARIANCE OF THE
ANTHROPOMETRIC AND HEALTH-RELATED PHYSICAL






Body mass 2.91 0.09
BMI 1.25 0.26







Body mass 2.03 0.16
BMI 1.65 0.20





800 m 10.50 0.00
Females
Height 13.12 0.00
Body mass 3.11 0.11
BMI 1.321 0.10





600 m 11.49 0.00
BMI – Body mass index, Dash – 20-meter dash, SLJ – standing
long jump, SAR – sit and reach, Sit-up – number of sit-ups com-
pleted in 60 seconds, 800 m – distance run, 600 m – distance run,
F – F-test value, p – level of significance
suggest that there are differences in children’s health-re-
lated physical fitness profiles depending on the level of
urbanization. Namely, the children from urban areas had
better results in the 20 m dash, standing long jump and
timed sit-ups than the rural children, although the dif-
ferences were small to moderate. In the distance run the
rural cildren showed better results. This can be attrib-
uted to the greater levels of habitual physical activity
among rural children, specifically walking relatively lon-
ger distances than urban children, who have access to all
kinds of public transport. Also, the proficiency of urban
children in all other areas of health-related physical fit-
ness is due to the availability of the school physical edu-
cation and sport programs.
Therefore, there is a need for further longitudinal
study of health-related physical fitness that includes in-
dicators of growth (body size and composition), biological
maturation (timing of the growth spurt and/or sexual
maturation), and development (behavioral parameters).
This study was conducted in association with 158
physical education teachers from elementary and high
schools, who were engaged in research protocol. It pro-
duced a great amount of practical benefits for physical
education teachers who participated because of their di-
rect involvement in the first two of three stages of the
study (staff education and field measuring).
Now we would like to attract larger audience and em-
phasize the importance of physical fitness and health in-
dices on school health practitioners who can utilize this
information and influence on children’s health during
childhood and adolescence.
The presented data can inform about the different re-
gional distribution of health physical fitness status in
Croatia and encourage other researches for similar stud-
ies in order to tailor public health interventions, if they
are needed.
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RAZLIKE IZME\U FITNES PROFILA HRVATSKE DJECE URBANIH I RURALNIH SREDINA
S A @ E T A K
Informacije o regionalnoj distribuciji fitnes profila je nu`no za stvaranje adekvatnih intervencija u javno zdravlje,
zbog ~injenice da postoji vrlo veliki niz zdravstvenih rizika koji rastu zbog sedentarnog na~ina `ivljenja. Cilj ovog istra-
`ivanja bio je utvrditi razlike izme|u fitnes profila Hrvatske djece urbanih i ruralnih sredina. Uzorak se sastojao od
2431 u~enika (1248) i u~enica (1183) petih razreda osnovne {kole iz urbanih i ruralnih sredina Republike Hrvatske.
Prosje~na dob u~enika bila je 11,3±6,1 godinu. Razlike izme|u fitnes profila {kolske djece urbanih i ruralnih sredina
utvr|ene su primjenom univarijantnih analiza varijanci i diskriminacijske analize. Pouzdanost mjernih instrumenata
je utvr|ena Cronbachovim koeficijentima. U~enici i u~enice urbanih sredina zna~ajno se razlikuju u visini od u~enika i
u~enica ruralnih sredina. U mjerama indeksa tjelesne mase i postotka tjelesne masti, u~enici i u~enice urbanih sredina
imaju ne{to vi{e, ali ne i statisti~ki zna~ajne vrijednosti od u~enika i u~enica ruralnih sredina. U~enici urbanih sredina
posti`u bolje rezultate u testovima sprint na 20 metara, skoku u dalj s mjesta i podizanja trupa. Ne postoje statisti~ki
zna~ajne razlike u fleksibilnosti izme|u djeca urbanih i ruralnih sredina. Ovim istra`ivanjem utvr|ivalo se je li postoji
utjecaj stupnja urbanizacije na fitnes profile u~enika i u~enica u Hrvatskoj. Rezultati su pokazali kako postoje razlike
izme|u fitnes profila u~enika i u~enica s obzirom na stupanj urbanizacije.
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